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Pertussis — United States, 1997-2000 


Pertussis was a major cause of morbidity and mortality 
among infants and children in the United States during the 
prevaccine era (i.e., before the mid-1940s). Following the 
introduction and widespread use of whole-cell pertussis vac- 
cine combined with diphtheria and tetanus toxoids (DTP) 
among infants and children in the late 1940s, the incidence 
of reported pertussis declined to a historic low of 1,010 cases 
in 1976 (Figure 1). However, since the early 1980s, reported 
pertussis incidence has increased cyclically with peaks occur- 
ring every 3—4 years (/). In 1996, less reactogenic acellular 
pertussis vaccines (DTaP) were licensed and recommended 
for routine use among infants (2). This report summarizes 
national surveillance data for pertussis during 1997-2000 and 
assesses the effectiveness of pertussis vaccination in the United 
States during this period. The findings indicate that pertussis 
incidence continues to increase in infants too young to 
receive 3 doses of pertussis-containing vaccine and in adoles- 
cents and adults. Prevention efforts should be directed at 
maintaining high vaccination rates and managing pertussis 
cases and outbreaks. 

State health departments report weekly to CDC the num- 
ber of pertussis cases, including demographic information, 
through the National Electronic Transmittal System for Sur- 
veillance. More detailed information about persons with per- 
tussis, including clinical characteristics and vaccination history, 
is reported to CDC through the Supplementary Pertussis Sur- 
veillance System. Probable and confirmed pertussis cases are 
reported. A clinical case is defined as an acute cough illness 
lasting >14 days in a person with at least one pertussis- 
associated symptom (i.e., paroxysmal cough, post-tussive vom- 
iting, or inspiratory whoop) or >14 days of cough in a person 
in an outbreak setting. A confirmed case is defined as a cough 
illness of any duration in a person with isolation of Bordetella 


pertussis, or a case that meets the clinical case definition and is 
confirmed by polymerase chain reaction (PCR) or by epide- 
miologic linkage to a laboratory-confirmed case. A probable 
case meets the clinical case definition but is not laboratory 
confirmed or epidemiologically linked to a laboratory- 
confirmed case. 

Vaccination coverage data are obtained from the National 
Health Interview Survey (NHIS) and the National Immuni- 
zation Survey (NIS). NHIS is an annual cross-sectional house- 
hold survey of the U.S. civilian population that collects data 
on vaccination status of children aged <6 years (3). Vaccina- 
tion status is based on vaccination records or, when no records 
are available, on parental recall. NIS is a national telephone 
survey of the noninstitutionalized civilian population that 
estimates vaccination coverage among U.S. children aged 19- 
35 months (4). Vaccination histories are verified by vaccine 
providers. 

The effectiveness of pertussis vaccine (VE) among children 
aged 7-18 months in 1998 and 1999 was calculated using 
the screening method (5). During this time, most children 
received DTaP rather than DTP. The formula VE=1 - [PCV/ 
(1-PCV)][(1-PPV)/PPV] was used; PCV is the proportion of 
children vaccinated and PPV is the proportion of the popula- 
tion vaccinated. All confirmed and probable pertussis cases 
were included. Children were considered vaccinated if they 


had received >3 doses of pertussis-containing vaccine. 
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FIGURE 1. Number of reported pertussis cases, by year — United States, 1922-2000 
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TABLE 1. Pertussis-related hospitalizations, complications, and deaths, by age group — United States, 1997-2000 





Complications 





No. with Hospitalized 


Pneumonia* 


Seizures Encephalopathy 














Age group pertussis No. (%) No. 


(%) No. (%) No.  (%) 





<6 mos 7,203 4,543 (63.1) 847 
6-11 mos 1,073 301 (28.1) 92 
1-4 yrs 3,137 324 (10.3) 168 
5-9 yrs 2,756 86 ( 3.1) 68 
10-19 yrs 8,273 174 ( 2.1) 155 
>20 yrs 5,745 202 ( 3.5) 147 
Total 28,187' 5,630 (20.0) 1,477 


103 (1.4) 1 (0.2) 
7 (0.7) (0.1) 
36 (1.2) (0.1) 
13 (0.5) —_ 
25 (0.3) (0.1) 
32 (0.6) < (0.1) 
(0.8) (0.1) 





*Radiographically confirmed 
Excludes 92 (0.3%) persons of unknown age with pertussis 
Excludes one person of unknown age with seizures 


confidence interval [CI]=79%—93%). The VE was 91% (95% 
Cl=82%-—95%) for hospitalized patients, and 86% (95% 
Cl=75%-92%) for nonhospitalized patients. Data do not now 
allow for separate estimation of VE for DTaP and DTP. 
According to NIS, use of DTaP, DTP, and DT in children 
aged <18 months during 1998-1999 was 66.3%, 33.1%, and 
0.3%, respectively. 

Reported by: 1 Zanardi, MD, FB Pascual, MPH, K Bisgard, DVM, 
I’ Murphy, MD, M Wharton, MD, Epidemiology and Surveillance 
Div; E Maurice, MS, Data Management Div, National Immunization 
Program, CDC. 


Editorial Note: The increase in reported pertussis first noted 
in the 1980s continued throughout the 1990s (/,6). Com- 
pared with surveillance data for 1994-1996, the pertussis 
incidence rate among adolescents and adults has increased, 


62% and 60%, respectively (6). The rate increased 11% among 


infants. In comparison, the incidence rate decreased 8% among 


children aged 1-4 years and remained stable among children 
aged 5—9 years. These increases could reflect a change in 
reporting or a true increase in incidence. In 1995, criteria for 
reporting a pertussis case changed in two ways: PCR became 


a method of confirmation, and data collection began for 
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Case Reports 


Case 1. In Febr 2000, a man was found 
dead in an ul] nd 1o¢ 


al businesses nm urbda The 
t day had been 50 F (10 C), and the low 
References pee ' 
temperature had been 56 F (2 C) with 0.1 inch of precipita 
iS a transient who overused alcohol. His 
postmortem blood alcohol level was 0.36 g/dL. The death 
certificate listed the cause of death as hypothermia attributed 


to acute and chronic alcoholism. 


vion he decedent 
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Case 2. In March 2000, a man aged 27 years with a history 
of schizophrenia was found dead in a remote area of Utah. An 
investigation determined that his vehicle had become stuck 
in mud and he had become wet and cold while attempting to 
extricate the vehicle. The death certificate listed the cause of 
death as hypothermia. 

Case 3. In October 2000, a boy aged 2 years was left alone 
by his father in a vehicle in a remote area of Utah for approxi 
mately 45 minutes. When the father returned, the child was 
missing. Six days later, the child was found dead. During the 
6 days the child was missing, snow and rain fell in the area. 
Che high temperature on the first day the child was missing 

12 C), and the low temperature was 27 F (-3 C). 
Che death certificate listed the cause of death as hypothermia 
attributed to exposure to low environmental temperatures. 

Case 4. In December 2000, a woman aged 74 years with 
\lzheimer disease wandered away from her nursing home in 
Utah. She was wearing her nightgown, was last seen alive at 
6:30 a.m., and was found dead 3 hours later. The high tem 
perature that day was 15 F (-9 C), and the low temperature 
was -2 F (-19 C) with snow on the ground. The death certifi 
cate listed the cause of death as hypothermia attributed to 


exposure to low environmental temperatures. 


United States 


U.S. data were obtained from the Compressed Mortality 
File (CMF), maintained by CDC’s National Center for Health 
Statistics, and were prepared in accordance with the external 
cause-of-death codes from the /nternational Classification of 
Diseases, Ninth Revision (CD-9). CMF contains information 
from death certificates filed in the 50 states and the District 
of Columbia. During 1979-1998, a total of 13,970 deaths 
were attributed to hypothermia (ICD-9 codes E901.0, E901.8, 
and E901.9; excludes human-made cold E901.1). The death 
rate attributed to hypothermia for males is approximately three 
times that for females for every age group except for persons 
aged <15 years, and the elderly have the highest rates of death 
attributed to hypothermia (Figure | 

During 1979-1998, Utah reported 91 deaths attributed to 
hypothermia, with an age-adjusted rate of 0.4 per 100,000 
population. During the same period, Illinois reported the most 
deaths (859), with an age-adjusted rate of 0.4. Alaska had the 
highest age-adjusted rate of 2.9, with 250 deaths attributed 
to hypothermia. 
Reported by: 7C Gre) 
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FIGURE 1. Crude rate* of hypothermia-related deaths 
and age group — United States, 1979-1998 
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Editorial Note: The findings in this report indicate that 
hypothermia-related deaths in the United States increase with 
age and that rates are highest among men. In the cases 
presented in this report, all decedents had one or more risk 
factors for hypothermia-related death (e.g., aged >65 years 
alcohol use, homelessness, and mental illness). 

Che warning signs of hypothermia include shivering, con 
fusion and disorientation, memory loss, drowsiness, exhaus 
tion, fumbling hands and poor coordination, slurred speech, 
and numbness (/,2). Shivering is a sign that the body is los 
ing heat and shivering decreases as body temperature falls; a 
person who shivers persistently should return indoors. Severe 
hypothermia results in unconsciousness, shallow breathing, 
weak pulse, and death. Warning signs of hypothermia in an 
infant include bright red, cold skin and lethargy. 

Persons with signs or symptoms of hypothermia should seek 
medical attention immediately (2). Until medical care becomes 
available, the person should be moved into a warm room o1 
shelter and wet clothing removed. The center of the body 
should be warmed first, including the chest, neck, head, and 
groin using an electric blanket or skin-to-skin contact undet 
loose, dry layers of blankets, clothing, towels, or sheets. Warm, 
nonalcoholic beverages can help increase body temperature, 
but they should not be given to an unconscious person. If the 
person does not appear to be breathing, does not have a pulse 
and appears to be unconscious, cardiopulmonary resuscita 
tion (CPR) should be administered in conjunction with warm 
ing efforts until the person responds or medical attention is 
available. Even if the person appears to be dead, CPR should 
be provided because, in some cases, persons with hypothe 


mia who appear dead can be resuscitated. 
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FIGURE 1. Number and percentage of specimens testing positive for influenza, World Health Organization and National Respiratory 
and Enteric Virus Surveillance System Collaborating Laboratories — United States, 2001-02 Season* 
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“As of January 24, 2002. Reporting is incomplete 


specimens testing positive for influenza increased from 3.9% 


during the week ending December | to 13.9% during the 


week ending January 19 (week 3) (Figure 1). The percentage 


of positive influenza infections identified each week is a key 
indicator of influenza activity and has peaked at 24%-33% 
during recent seasons. Since September 30, 1,299 influenza 
isolates have been reported; 1,278 (98%) were influenza A 
viruses, and 21 (2%) were influenza B viruses. Of the 477 
influenza A viruses that have been subtyped, 469 (98%) were 
A (H3N2) viruses and eight (2%) were A (HIN 1) viruses. 

CDC has characterized antigenically 94 influenza isolates 
collected in the United States since September: 89 influenza 
A (H3N2) viruses, four influenza A (H1N1) viruses, and one 
influenza B virus. All were similar to the vaccine strains A/ 
Panama/2007/99 (H3N2), A/New Caledonia/20/99 (H1N1), 
and B/Sichuan/379/99. 


T T 
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2002 


During November 25—January 19, the weekly percentage 
of patient visits for influenza-like illness (ILI)’ reported by 
U.S. sentinel physicians in 47 states ranged from 1.3% to 
2.2%. During week 3, the percentage of visits for ILI was 
2.2%, slightly above the national baseline’ of 1.9%. During 
the same week, influenza activity’ was reported by state epi- 
demiologists as widespread in Colorado, New York, Utah, and 


Virginia and regional in 11 states. 





Temperature of >100.0 | 37 ind either cough or sor 
| ] 
ibsence OF a KNOWN cause 


lhe national baseline was calculated as the mean percentage of vis 


during noninfluenza weeks plus two standard deviations. Because of wide 
variability in regional level data, to calculate region-specific baselines is not 
possible and to apply the national baseline to regional level data is not 
ippropriate. 
‘Levels of activity: 1) no activity, 2) sporadic sporadically occurring ILI or 
laboratory-confirmed influenza with no outbreaks detected, 3) regiona 
outbreaks of ILI or laboratory-confirmed influenza in counties with a combined 
population of <50% of the state’s population, and 4) widespread—outbreaks 
of ILI or laboratory-confirmed influenza in counties with a combined population 


of >50% of the state's population. 
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FIGURE I. Selected notifiable disease reports, United States, comparison of provisional 4-week totals ending January 26, 2002, 
with historical data 
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Hepatitis A, Acute 266 

Hepatitis B, Acute 107 

Hepatitis C; Non-A, Non-B, Acute 28 
Legionellosis 32 


te 
Measles, Total 


Meningococcal Infections 
Mumps 
Pertussis 


Rubella * 





0.03125 0.0625 0.125 0.25 0.5 


Ratio (Log Scale) 
Beyond Historical Limits 
* No measles or rubella cases were reported for the current 4-week period yielding a ratio for week 4 of zero (0) 


' Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and subsequent 4-week periods for the past 5 years). The point 
where the hatched area begins is based on the mean and two standard deviations of these 4-week totals 


TABLE |. Summary of provisional cases of selected notifiable diseases, United States, cumulative, week ending January 26, 2002 (4th Week)* 





Cum. Cum. Cum. Cum. 
2002 2001 2002 2001 
- Encephalitis West Nile’ 3 
Botulism foodborne 1 Hansen disease (leprosy)' 
infant : 3 Hantavirus pulmonary syndrome’ 
other (wound & unspecified) . Hemolytic uremic syndrome, postdiarrheal' 


Brucellosis’ HIV infection, pediatric ' 
Chancroid Plague 








Anthrax 


Cholera - - Poliomyelitis, paralytic 
Cyclosporiasis' Psittacosis' 
Diphtheria - - Q fever' 
Ehrlichiosis human granulocytic (HGE)' Rabies, human 
human monocytic (HME)' Streptococcal toxic-shock syndrome’ 
other and unspecified - - Tetanus 
Encephalitis: California serogroup viral’ 6 Toxic-shock syndrome 
eastern equine’ - - Trichinosis 
Powassan' - - Tularemia' 
St. Louis’ - - Yellow fever 
western equine’ 
-:No reported cases 
* Incidence data for reporting year 2001 and 2002 are provisional and cumulative (year-to-date) 
. Not notifiable in all states 


* Updated monthly from reports to the Division of HIV/AIDS Prevention — Surveillance and Epidemiology, National Center for HIV, STD, and TB Prevention 
(NCHSTP). Last update December 25, 2001 
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(4th Week)* 


TABLE Il. Provisional cases of selected notifiable diseases, United States, weeks ending January 26, 2002, and January 27, 2001 





Reporting Area 








Chlamydia 


Cum 
2002 


Cum 
2001 


Cryptosporidiosis 





Escherichia coli 
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Cum Cum 
2002 2001 





Cum Cum 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, weeks ending January 26, 2002, and January 27, 2001 
(4th Week)* 





Haemophilus influenzae, 
Invasive 





Escherichia coli Age <5 Years 








Shiga Toxin Positive, All Ages, 
Not Serogrouped Giardiasis Gonorrhea All Serotypes 

Cum. Cum. Cum. Cum Cum. Cum Cum. Cum 

Reporting Area 2002 2001 2002 2002 2001 2002 2001 2002 


UNITED STATES 8 24,787 € 


Serotype 
B 





























NEW ENGLAND 98 401 34 


JH 


Amer oamoa 
C.N.M.I 


U 


U 





N: Not notifiable U: Unavailable No reported cases 
* Incidence data for reporting year 2001 and 2002 are provisional and cumulative (year-to-date 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, weeks ending January 26, 2002, and January 27, 2001 
(4th Week)* 





Haemophilus influenzae, invasive 





Age <5 Years Hepatitis (Viral, Acute), By Type 





Non-Serotype B Unknown Serotype B C; Non-A, Non-B 


Cum Cum Cum Cum Cum | Cum Cum. Cum 
Reporting Area 2002 2001 2002 2001 2002 




















2001 2002 2001 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, weeks ending January 26, 2002, and January 27, 2001 


(4th Week)* 





Reporting Area 


Legionellosis 


Listeriosis 


Lyme Disease 


Malaria 


Measles 
Total 








Cum. Cum 
2002 2001 


Cum. Cum. 
2002 2001 








Cum. Cum. 


2002 2001 





Cum. 
2002 


| 


Cum 





Cum 
2002 


Cum 
2001 





NITED STATES 


AINL 
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iL: 


2001 





Unavailable 


ng year 2001 arn 


> were indige 


No reported cases 


2002 are provisional and 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, weeks ending January 26, 2002, and January 27, 2001 
(4th Week)" 





Meningococcal 
Disease Mumps Pertussis Rabies, Animal 


Cum Cum. Cum Cum Cum Cum Cum. Cum. 
Reporting Area 2002 2001 2002 




















2001 2002 2001 2002 2001 


BE 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, weeks ending January 26, 2002, and January 27, 2001 
(4th Week)* 





Rubella 





Rocky Mountain Congenital 
Spotted Fever Rubella Rubella 
Cum. Cum. Cum Cum. 


Cum. } Cum 
Reporting Area 2002 2001 2002 2001 2002 2001 


Salmonellosis 




















D STATES 1 


PR 
| 


VV 


Guar 


r r. San 


U 
U 


ne 
N.M.1 





N: Not notifiable U: Unavailable No reported cases 
* Incidence data for reporting year 2001 and 2002 are provisional and cumulative (year-to-date) 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, weeks ending January 26, 2002, and January 27, 2001 
(4th Week)* 





Streptococcal Disease, Streptococcus pneumoniae, | Streptococcus pneumoniae, 
Shigellosis invasive, Group A Invasive (<5 Years) Drug Resistant, Invasive 

Cum | Cum Cum Cum Cum Cum. Cum. Cum. 

2002 | 2001 2002 2001 2002 2001 2002 2001 





Reporting Area 

















118 





year-to-date 
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TABLE Ii. (Cont'd) Provisional cases of selected notifiable diseases, United States, weeks ending January 26, 2002, and January 27, 2001 
(4th Week)* 





Syphilis 





Typhoid 
Fever 


Primary & Secondary Tuberculosis 
Cum. Cum. Cum. | Cum. Cum. Cum. Cum. Cum. 
Reporting Area 2002 2001 2002 2001 2002 2001 2002 2001 
UNITED STATES 261 - 29 172 e ? 
NEW ENGLAND 2 - 3 

Maine 

N.H 

vt 

Mass 


R.l 


Congenital 

















299 





353 


MID. ATLANTIC 
Upstate N.Y 


CENTRAL 


E.S. CENTRAL 
Ky 

Ala 

Miss 


W.S. CENTRAL 


Ariz 
Utal 
NEV 
PACIFIC 
iach 
vasl 


Oreg 


Amer. Samoa U 


C.N.M.1 1 U 





N: Not notifiable U: Unavailable No reported cases 


* Incidence data for reporting year 2001 and 2002 are provisional and cumulative (year-to-date 
Updated from reports to the Division of STD Prevention, NCHSTP. 
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TABLE lil. Deaths in 122 U.S. cities,“ week ending January 26, 2002 (4th Week) 
All Causes, By Age (Years) 








All Causes, By Age (Years) 





All P&l' All 
Reporting Area Ages | >65 | 45-64 25-44 1-24 | <1 Total Reporting Area Ee “al anal seed 1-24 | <1 

















) 12 S. ATLANTIC 36 a2 Q7 ) 32 








2S in the United States, most of which have populations of >100,000. A death is reported by the place 
s filed. Fetal deaths are not included 


these numbers are partial counts for the current week. Complete counts will be available in 4 to 6 
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Notice to Readers 


Fifth Annual Conference 
on Vaccine Research 


Che Fifth Annual Conference on Vaccine Research: Basic 
References 


Science * Product Development ¢ Clinical and Field Studies 
CDC. Influenza ac tv—United States 1-02 season , . | 
— will be held May 6-8, 
OS4—6 


Preventior 


amas 2002, in Baltimore, Maryland. TI 
2001:50 


ri 


a conference is sponsored by the National Foundation for 
IMWR Infectious Diseases (NFID 


in collaboration with CDC and 


seven other national and international agencies, institutes, and 


organizations involved in conducting and/or promoting 


research, development, and use of vaccines and associated tech 


. | 
nologies for the prevention of numan and veterinary caiseases 


Che deadline for online submission of abstracts for oral and 
poster presentations is February 1. 


Program announcements 
and forms for abstract submission, registration, and hotel 
reservations are available at http://www.nfid.org/conferences 
vaccine02/, and from NFID, Suite 750, 4733 Berl 


t P, nesda 


Avenue, Bethesda, MD 20814-5278; telephone, 301-656 
0003, extension 19; fax 301-907-0878 e-mail 
vaccine@nfid.org. 
2001. A 


luBook2001 .pdf 


2000: | 
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